INTRODUCTION
T he compounds containing oxadiazole [1] [2] [3] [4] [5] [6] and pyrazole [6] [7] [8] [9] moiety find extensive applications in medicinal chemistry. Further they have been used as precursors for the synthesis of many compounds demonstrating medicinal importance [6, 10] . It has been a practice to understand the electrochemical behaviour of compounds to have knowledge of their metabolites when used as the drugs [11, 12] . Electrochemical reduction of compounds containing azomethine group usually includes four electrons due to the cleavage of N-N bonds [13, 14] 
Preparation of Chemically modified electrode
Chemically modified carbon paste electrode was prepared by grinding the crown-ether crystals with a mortar and pestle. Graphite powder was added, finally ground, nujol oil was added and the whole was thoroughly mixed. The final composition of graphite/ oil/modifier was 54:36:10% w/w. The paste was packed at one end of a glass tube (3 mm bore; 1mm wall), to make contact with a copper wire inserted into the tube. 
General Procedure
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RESULTS AND DISCUSSION

Polarographic behaviour of pyrazol-3-ones (a-f)
Polarographic was thus much more negative than that generally expected for the reduction of the simple azo group [17] . p values, the number of protons ( substituted phenylazo compounds [24, 25] .
Electrode reaction
The electron reduction (respectively) for the reversible waves. This indicates that the electrode reaction was irreversible. The αn a values (α is the transfer coefficient and n a is the number of electrons involved)obtained by applying Tome's criteria [26] were almost equal to the values obtained from conventional logarithmic plots (Table 2) indicating the irreversible nature of the polarographic wave.
Kinetic parameters of the electrode reaction
The kinetic parameters for the electrode reaction have been evaluated by Meites-Israel method. Table 2 .
values decrease with increase of the pH of the medium whereas ∆G* values increase with the increase of pH. This trend shows that the electrode process was becoming incresingly irreversible with increase in pH of the solution.
Millicoulometric method
It is possible to determine the value of 'n' (number of Faradays per mole of electrode reaction) by the method developed by DeVris and Kroon [28] . Table 3 .
Controlled potential electrolysis
The controlled potential electrolysis of 5-methyl- 
Reduction mechanism
The points mentioned below indicate that a totally different mechanism from the usual azo-hydrazoamine mechanism must be operative in the present four electron reduction process.
1. The half wave potential of the wave observed was more negative than that expected for the reduction of the simple azo group [17, 31] .
2. The phenyl pyrazoles [32] were resistant to reduction under the experimental conditions.
3. The reduction of the azo and the hydrazo groups will not generally take place at the same potential.
4. In strong acidic aqueous solutions, the end products of the reduction of azobenzene are benzidine (70%) and diphenyline (30%) [33] .
These compounds are not electroactive.In strong acid solutions, the limiting current of the polarogram of azobenzene should therefore be very much less than that observed in weak acidic solutions.
5. In the present investigations, the limiting current decreases with increase in HCl concentration.
6. Increase of half wave potential with increase in pH ( Figure 1 ) and decrease of half wave potential with increase in HCl concentration prove that the acid-base equilibrium was playing a significant role in the reduction process. But as the wave was not kinetic in nature, acid-base equilibrium was a fast process.
The phenyl hydrazone pyrazoline-3-one (I) was protonated to yield the protonated form [25, 34, 35] . The weak (=N-NH-) single bond of the hydrazone was then cleaved [36, 37] A decrease in the height of the first wave and an increase in the height of the second wave with increase in pH supports to this conclusion. In strong Scheme 1. Mechanism in acidic medium.
Mechanism in acidic medium
Scheme 2. Mechanism in basic medium.
Mechanism in alkaline medium
alkaline solutions (0.2 -1.0 M NaOH), the half wave potentials were observed in the range -1.40 to-1.56
V. It was due to the 2 electron reduction of carbonyl group to alcohols.
Substituent effect
The effect of substituent on the polarographic
oxadiazo1-2-ylmethyl)-2,4-dihydro-pyrazol-3-one is presented in the following lines. E 1/2 -σ plots for the compounds investigated are presented in Figure   5 . The values of specific reaction constant (ρ) are presented in Table 4 .
As the values of ∆E 1/2 /pH, α n and I (Table 2) 
Cyclic voltammetric studies at hanging mercury drop electrode (HMDE)
The cyclic voltammetric experiments of 5-methyl-4- Tables 5-7 that there is a negative shift in the peak potential with increase in sweep rates [38] , the anodic peak was absent in the reverse scan rate [39] , and the i pc / υ 1/2 versus υ plots were satisfying the Nicholson and Shain criteria [40] to confirm the irreversible nature of the electrode process.
The plots of i pc vs γ 1/2 concentration and i pc vs γ 1/2 fulfill the criteria for the diffusion controlled nature of the electrode process [41] . The plots of E Pc vs pH were similar to E 1/2 vs pH plots and this lends support to the finding of the DC polarography. But in contrast to a single reduction wave observed in DC polarography in acidic solutions (pH 2.1-6.1), two cathodic peaks were observed at high scan rates (100-500 mVs -1 ) in cyclic voltammetric studies and therefore suggest that the reduction was taking Further two peaks observed in cyclicvoltammetric studies at high scan rates indicate that these steps were quite fast. This was probably the reason for the appearance of single wave in DC polarography.
In 
Inverted peaks
The peaks potentials were unaltered in lower sweep rates (10-50 mVs -1 ) and increases in higher sweep rates (100-500 mVs -1 ). The peak current increases with increase in sweep rates. However cathodic peak during anodic cycle (inverted peak, except in the solutions of pH 8.1-10.1 and in 0.1 M NaOH) was noticed in the present studies in buffer solutions of pH 2.1-6.10. The fact that a significant polarographic maximum was observed for the compounds under the chosen experimental conditions indicates that the inverted peak was due to the movement of the mercury surface due to uneven drop polarization [40, 42, 43] .
Substituent effect on the cyclic voltammetric behaviour
A graph was drawn between the cathodic peak potential and the Hammett's substituent constant to assess the influence of substituent on the cathodic peaks corresponding to the azo group reduction.
Typical plots obtained are presented in Figure6. The values are presented in Table 8 . The slope (ρ) of the linear plots is positive and represents the nucleophilic reduction.
Cyclic voltammetric studies at crown-ether modified carbon paste electrode
The application of chemically modified electrodes in electro-analytical measurements is now a practical proposition. Chemically modified electrodes have been of considerable interest in the recent years.
Wide spectrum of materials of diverse origin [22, 44] can be analyzed using both CPE and chemically modified CPE.
General voltammetric behavior
The cycle voltammetric experiments of 5-methyl-4- 
Comparison between polarographic behavior and cyclic voltammetric behaviour
The compounds (a-f) exhibit a well defined single wave in the buffer solutions of pH 1.1-7.1 and two waves in alkaline solutions of pH 8.1-10.1
in polarographic studies at dropping mercury electrode. In cyclic voltammetric studies at HMDE one cathodic peak in lower scan rates and two cathodic peaks in higher scan rates were obtained alongwith an inverted peak in the acidic solutions of pH 2.1-6.1. However, one cathodic peak in solutions of pH 2.1-7.1 and two cathodic peaks in the pH range of 8.1-10.1 were observed in cyclic voltammetric studies at modified carbon electrode alongwith an anodic peak in acidic solutions of pH 2.1-7.1.
Nature of electrode process
The irreversible nature of the wave was further supported by negative shift in the peak potential with increase in sweep rates. The plots of i pc vs concentration and i pc vs γ 1/2 fulfil the criteria for the diffusion controlled nature of the electrode process.
The plots of E pc vs pH were similar to E pa vs pH plots and this lends support to the finding of the DC polarography.
Reduction mechanism is acidic medium
The first polarographic wave in the solutions of pH 2.1-7.1 itself manifest as two cathodic peaks at higher sweep rates in cyclic voltammetric studies at HMDE and one cathodic peak at chemically modified carbon paste electrode under similar experimental conditions. This was attributed to the four electron reduction of azomethine group (>C=N-NH) to amine stage, in two steps through imine intermediate. An
anodic peak was noticed in the acidic solutions of pH 2.1-6.1 at MCPE studies and it may be due to oxidation of amine formed in the reduction process.
Reduction mechanism in alkaline medium
In solutions of pH 8.1-10.1, two polarographic waves in DC polarography or two cathodic peaks in CVM studies at HMDE or MCPE were noticed. The first wave or peak was attributed to four electron reduction of azomethine anionic form to an amine 
